Background: Malnutrition is an evident problem in 40-50% of patients with end-stage renal disease (ESRD). Aim: The aim of the present study was to assess the nutritional status and dietary practices of maintenance hemodialysis patients at Prince Salman Center for Kidney Diseases in Riyadh (PSCKD). Subjects and methods: A cross-sectional study was conducted in (PSCKD) for 120 hemodialysis patients who agreed to participate in the study. Malnutrition score was used to quantify the degree of malnutrition. Two parameters from anthropometric and clinical manifestation data were used. Dietary practice score was measured . Results: the data showed that 79.2% of cases had normal nutritional status, while only 6.7% had moderate malnutritional status. Only 18.3% of them had good dietary practices while 65% had fair level. In patients with normal nutritional status, the body mass index (BMI .79) were significantly lower than in moderately malnourished patients. Patient' age, marital status were significant predictors for nutritional status. Patients aged > 50 years had 8 times the chance to develop malnutrition compared to those < 50 years. Single patients had 11 times the chance of getting malnutrition compared to married. These differences were statistically significant. (OR=8.213, 11.158, P=0.014, 0.011) respectively. Conclusion: Patient and nutrition education must be employed to hemodialysis for recommended dietary needs and for follow up of biochemical parameters.
INTRODUCTION
End-stage renal disease (ESRD) is a major health problem worldwide nowadays.
Conventional hemodialysis (HD) is the most widely used modality physiologic treatment. (1) HD will continue to be by far the most widely used treatment for patients with acute renal failure and ESRD. replacement therapy. (3) Malnutrition is an evident problem in 40-50% of patients with ESRD. Malnutrition is associated with increased infection; poor wound healing, muscle wasting and increased mortality. It is caused by inadequate dietary intake, anorexia, gastrointestinal disturbances, psychosocial and socioeconomic factors or unmet increased nutritional requirements due to impaired protein or energy and/or concomitant diseases namely cardiovascular diseases, sepsis and inflammation. (4, 5) When dialysis therapy is started, the uremic symptoms are reduced, the diet is less restricted and some patients may show improved nutritional status. (6) However, the results of cross sectional studies throughout the world indicate that maintenance HD patients are still at risk of malnutrition. (5) This could be due to the losses of nutrients into dialysate, chronic blood loss, inflammation and associated diseases.
The aim of the present study was to assess the nutritional status and dietary practices of all patients with chronic renal failure on maintenance hemodialysis attending the Prince Salman Center for Kidney Diseases in Riyadh.
Subjects and methods:
A cross sectional study was conducted for assessment of the nutritional status and dietary practices of patients of end stage renal disease on maintenance hemodialysis.
Study setting:
The present study was carried out in the Prince Salman Center for Kidney Diseases, Riyadh, Saudi Arabia.
Target population:
The study was conducted on all adult patients, of both sexes, with chronic renal failure who were treated with maintenance hemodialysis.
Sampling design:
All adult patients with chronic renal failure, who were attending Prince Salman Center for Kidney Diseases at Riyadh, for receiving hemodialysis treatment and accepted to participate in the study were included in the present work. The total sample amounted to cholesterol, high density cholesterol, uric acid (millimol/liter (mM/L)) and albumin (gm/liter).
Statistical analysis:
The following analyses were performed:
Malnutrition score: was used to quantify the degree of malnutrition. Two parameters from anthropometric and clinical manifestation data were used. Each parameter was given score ranged from 3-6.
1. Anthropometric parameter: it was BMI, in this parameter a score of (3) was given when the measurement was >90% of normal, score (4) for 80-90%, score (5) for 70-79% and score (6) for <70%.
2. Presence of GIT manifestations, where a score of (3) was given for absence of any GIT manifestations, score (4) for presence of only one manifestation, score (5) for two manifestations and score (6) for more than two manifestations.
The total score of malnutrition ranged from minimum of 6 to maximum of 12, and was divided as follows: normal nutritional status (from score 6-<7), mild malnutrition (7-<9), moderate malnutrition (9-10) and severe malnutrition (> 10). 
RESULTS
The adequate nutrients intake could be 
The present study revealed that mean length, weight, dry (post dialysis) weight of males were significantly higher than females, 
The results of cross sectional studies indicated that patients on maintenance HD are at risk of malnutrition, (19, 20) that is why identification of factors associated with more risk of malnutrition in HD patients are of great importance as they were the predictors of malnutrition in those patients. (21) the most common factors that have been associated with malnutrition in HD are old age. (18,20,22,23 ( The present study shows that 32.73% of patients aged ≥50 years had mild and moderate malnutrition which was significantly higher than those aged <50 years (10.77%).
Moreover, age was the first predictor of malnutrition in stepwise multiple regression analysis and patients aged ≥50 years were 8 times more liable to malnutrition than patients than their younger counterparts. (16) Other studies revealed that duration of dialysis was significantly correlated with malnutrition score (24) and it was one of its predictors. (15, 24) Similarly, in the present study mean duration of hemodialysis increased with malnutrition but not to a significant level.
The present study pointed out that interdialytic weight gain (IDWG) decreased with malnutrition but not to a significant level.
On the other hand, other study done in Egypt showed that IDWG (> 2 kg) showed about seven times significant higher risk of malnutrition. (15) (Table 9) . Same results were found in a study done in Egypt, 2001. (15) Hypoalbuminemia is another problem correlated with malnutrition. It is also a major risk factor for morbidity and mortality in dialysis patients. (25) In the present study, serum proportional to the degree of malnutrition. (15, 24, 26) Although, low mean serum albumin (37±4.5g/l) and low BMI (24.4±5.3) were found to be independent predictors of mortality among HD patients in USA according United State renal data system. (27) Abnormalities in lipid metabolism are documented in patients with chronic renal failure and patients on dialysis, (28) where high levels of cholesterol (> 250 mg/dl) have been associated with an increased risk of death among HD patients. Therefore, patients with elevated blood cholesterol may benefit from lipid-modifying interventions. (29) Both cholesterol and triglycerides levels can be higher in HD patients than healthy people, (30) however; if those patients were malnourished cholesterol level is more likely to be decreased than normal and in proportion to malnutrition grades. (31) In the present study, the mean low density cholesterol level was low among patient with different grades of malnutrition. On the other hand, the mean of total cholesterol was non-significantly higher among malnourished than well-nourished patients.
These are in agreement with the results of a study done in Egypt. (15) Hyperlipidemia is frequently present in chronic HD patients and it is contributing to the presence of cardiovascular diseases (CVD) commonly seen in these patients. (32) However hypertension may be an equally important contributing factor. (32, 33) This is in agreement with the results of the present study, where hypertension was mentioned as the most common cause of renal failure, and 11.7% of the patients were on CVD diet (Table 2) .
Patients on dialysis reduce their energy intake, with significant increase in carbohydrate fraction and decrease in protein and fat fractions, which will also place those patients in the risk zone for developing malnutrition. (34) In the present study the 
The reduction or increase of micronutrients intake and blood levels found in the present study can be related to certain health problems. The increased sodium intake increases the risk of hypertension and cardiovascular diseases. (36) In the present study 50.8%-90.8% of the patients did not use certain food containing sodium. However, the sodium level was significantly higher among moderately malnourished patients (Table 10 ).
The potassium level was non-significantly lower among moderately malnourished than normally nourished patients (Table 10 ). The importance of decreased potassium intake is to minimize the risk of metabolic acidosis. (37) In the present study 18. 
